Introduction
Contraception is critical to ensuring the health and well-being of all sexually active youth in addition to improving their opportunities for education and productive livelihoods. By the age of 20 in subSaharan Africa (SSA), an estimated 75% of young people have had at least one sexual experience [1] [2] . A substantial proportion of births to married or in union adolescents in SSA are intended 3 . Despite these statistics, 44% of the roughly 42 million unintended births in 42 SSA countries are to . Desire for delaying, spacing or limiting childbearing is common among married African youth [5] [6] but many are not using contraception 7 . Unmet need is much higher for adolescents (15 -19 years) than for older women of reproductive age who want to avoid or delay a pregnancy but use no modern contraceptive method 8 .
In 2016, 23 million adolescents had an unmet need for modern contraception and were at elevated risk of unintended pregnancy 9 . Helping young persons and especially adolescents avoid unintended pregnancies reduces the adverse consequences of early childbearing (maternal, infant and child mortality and severe morbidity); with concomitant savings in maternal and child health care; enhances young women's education and economic opportunities; and reduces gender inequality and poverty 9 . While concerted national efforts to provide adolescent friendly services in several low and middle income countries have evolved in the recent past with measurable though uneven improvements in health service utilization 10 . However, much still needs to be done to respond to the unmet need for all sexually active young people 11 . The majority of unintended pregnancies among contraceptive users occur due to failure rates reflecting incorrect or inconsistent use (9% -30%) of user dependent short-acting methods [12] [13] . Failure rates for user independent long-acting reversible contraceptives (LARCs), are under 1% 13 . Despite the overwhelming evidence regarding implants and intrauterine devices' (IUDs) low failure rates 13 and safety 14 , LARCs uptake among youth is disappointingly low. Reasons for not opting for LARCs include myths and misperceptions among service providers and women, service providers practice patterns, logistical barriers and initial costs despite its proven safety, effectiveness and costeffectiveness [15] [16] [17] [18] [19] [20] [21] . Studies from SSA show that when offered expanded method choice, young persons will often opt for LARCs. In a dedicated LARC provider program in Zambia, among women aged 15 -49 years, over 50% of short acting hormonal method users switched to LARCs; and implant users were lower parity younger women as compared to the typical older higher parity Zambian modern contraceptive user 22 . In Nairobi, Kenya, a quarter of women under twentyfive who came to the Lang'ata Health Center for a contraceptive method; voluntarily chose implants when offered as an alternative to short-acting contraceptives 23 . 27 .
In 2009, the FMoH decided to expand the contraceptive mix at community level to include implants. Subsequently, task sharing to enable health extension workers (HEWs) to provide implants at community level was successfully implemented across several regions enabling HEWs to reach women with the greatest need 28 . While the study demonstrated that HEWs are effective in expanding method choice to reach women at the community level, the mean age of implant acceptors was 28.3 ± 6.0 years, significantly fewer (4.9%) in the 15-19 age group as compared to 20.1% in the 20-24 age group 28 . Hence, while the policy modification led to a perceptible shift in method mix to implants among the 20-24 year olds (0.1% to 4.5%); there was hardly any shift among adolescents (0.0% to 0.6%) 
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Methods
The quasi-experimental study (intervention and non-intervention study arms) documented the effect of the LARCs and Youth project on contraceptive uptake among youth who sought contraceptive services at ten intervention and ten non-intervention YFS units across two Ethiopian regions (Amhara and Tigray). 32 . These dialogues occur during coffee ceremonies (indigenous Ethiopian social platform), talk shows (university settings) and other demand generation activities. Providers counsel on all contraceptive methods, but in most cases only provide short acting methods including injectables on-site.
Study area and setting
All contraceptive methods including LARCs are provided free of charge.
Sampling
A multi-stage convenience purposive sampling technique was used to select the YFS units for the intervention and non-intervention study arms. Amhara and Tigray regions met the purposive selection criteria of feasibility and practicality for day-to-day project oversight management as these are directly managed by Pathfinder International; our in-country research partner. The JanuaryMarch, 2014 quarterly family planning (FP) register records from the 43 (Amhara) and 35 (Tigray) YFS clinics were reviewed and 15 clinics from each region that met the client load criteria (100 clients during past quarter) were selected. Next, the proportion of LARCs new acceptors for the January-March, 2014 quarter was reviewed to select ten clinics that met the inclusion criteria (comparable numbers of LARCs new acceptors).
These were then randomly allocated to the intervention study arm (five sites per region) and non-intervention study arm (five sites per region).
Intervention approach
The project intervention comprised a two-pronged approach -service delivery limited to LARCs training for the YFS providers and their supportive supervision; and LARCs demand generation through raising awareness regarding LARCs myths and misperceptions by IFHP+ peer educators.
Service delivery: service providers LARCs training
The service providers' intervention was geared to LARCs competency-based training and supportive supervision; the intervention approach did not include provision of necessary equipment and supplies for LARCs insertion and removal. FP master trainers from the respective Regional Health Bureau's (RHB) pool of master trainers conducted a two-week classroom and practicum training. The didactic and simulated skills training were completed in the first week. During the second week of clinic-based practicum session, trainees acquired LARCs insertion and removal skills under the supervision of the master trainers. A written assessment test, organized into three modules, was administered at three stages (pre, post and six months later): The supportive supervision to address barriers and challenges the service provider encountered during the past month was conducted during the YFS units' routine monthly meetings that coincided with the research assistants' monthly visits.
LARCs demand creation
The LARCs and Youth project trained the existing peer educators associated with the respective intervention clinics to dispel LARCs myths and misperception and refer prospective LARCs clients to the YFS unit. Peer educators in the intervention and non-intervention study arms continued with their routine demand creation activities described earlier. The analysis in this paper uses only data from the FP service registers; data from the peer educators' monthly referral forms will be reported in a subsequent paper.
Non-intervention approach
The YFS providers did not receive LARCs skills training; they continued to counsel on all contraceptive methods, provide all short-acting methods on-site and refer LARCs clients to the main FP unit. The peer educators did not receive LARCs refresher training and continued their routine family planning demand generation activities, offering condoms and referring clients to their respective YFS units.
Ethical considerations
This study comprised two activities -data extraction and program evaluation. The first activity did not include data collection directly from clients or individuals. All relevant client data were extracted directly from the national Health Management Information System (HMIS) FP register maintained at the YFS unit. This data was de-identified (no identifying information was recorded that could link the data to an individual e.g. name, national ID number, clinic name, etc.). The second activity, the assessment questionnaires with the service providers, was directly related to the trainings they received for program evaluation purposes and meant to inform the program. The interviews were not intended to develop or contribute to ‗generalizable' knowledge. The research assistants were trained to protect the privacy of clients' records and the need to keep all data confidential.
Method of data collection
The study reported here involved quantitative data collection from two sources: the public sector HMIS FP service statistics with three additional indicators (parity, marital status, referred by) at the 
Data analysis
We grouped new acceptors as LARCs users and users of short-acting methods (oral pills, injectables, condoms, emergency contraceptives and diaphragm ). Analysis of service statistics and chi-squared tests of association were conducted for assessing subsequent shifts in LARCs and shortacting methods uptake (pre-intervention to postintervention phases) for the intervention and nonintervention study arms. Frequency distribution and binary analysis (intervention arm versus nonintervention arm) are described for age, parity and marital status among LARCs acceptors; and LARC removal clients. The data was analyzed using SPSS Version 22.
Average scores for each of the training assessment modules were computed. Results for 24 service providers and paired t-tests are presented for differences in average scores categorized as immediate (pre -post assessment) and retention (post -six months later assessment). We conducted the non-parametric Wilcoxon signed rank test for matched pairs (median scores) instead of the paired t-test (mean scores) for the Module III retention assessment (normality curve assumption violation -three outliers with average score differences ≥9; paired t-test was also computed after excluding the three outliers.
Results
Contraceptive uptake
Results for 5,513 new acceptors (intervention arm=3,614; non-intervention arm=1,899) are described, disaggregated, in each study arm, by pre-intervention and post-intervention phases over the eleven-month study period.
The overall contraceptive growth rate, 317.2%, in the intervention arm (pre-intervention=867; postintervention=2,750) was higher as compared to 284.4% for the non-intervention (pre-intervention= 494; post-intervention=1,405) arm -a percentage increase of 11% percent. The number of LARCs new acceptors in the intervention arm was 781 (pre-intervention=116; post intervention=665) as compared to 358 in the non-intervention arm (preintervention=95; post intervention=263). The number of new acceptors for short-acting methods in the intervention arm was 2,833 (preintervention=750; post intervention= 2,083) as compared to 1,541 in the non-intervention arm (pre-intervention=399; post intervention = 1,142). Statistically significant differences in LARCs uptake are noted comparing preintervention to post-intervention phases though not for short-acting methods. In other words, the odds of adopting short-acting methods at preintervention (1.07); declined to 0.93 for the postintervention phase (p-value <0.7); whereas the odds of adopting LARCs at pre-intervention (0.70); rose to 1.30 for the post-intervention phase (pvalue <0.0001); comparing intervention to nonintervention study arms. (Table 1) 
Background characteristics
Overall, the demographic profile of the 1,136 LARCs adopters depicts a younger group of married clients who are delaying their first birth; at pre-intervention and post-intervention phases of both study arms.
However, interesting demographic differentials are noted comparing the intervention arm to non-intervention arm during the post-intervention phase. For example, around 70% of adolescents adopted LARCs in the nonintervention sites as compared to 54% in the intervention sites. A similar trend is noted for marital status -around 33% of single women adopted LARCs in the non-intervention sites as compared to 17% in the intervention sites. However, this pattern reversed for paritynulliparous LARCs adopters were higher in the intervention study arm (83.0%) as compared to the non-intervention study arm (77.6%). (Table 2 )
Training assessment scores
Average scores for all three modules improved from pre-training scores with, as expected; some decline in retention assessment average scores. Module III immediate assessment average scores improved significantly (16.0 to 20.0; p-value <0.001) whereas the retention assessment average scores depicted a non-significant decline in the median scores (p-value <0.1) for 24 service providers; paired t-test after excluding three outliers (n=21) was also non-significant (p-value <0.2). (Table 3) 
LARC removals
We report 270 youth clients who sought services at the 20 YFS units for removals (intervention arm = 214; non-intervention arm = 56) either for implants (93.9%) or IUDs (6.1%); none were new acceptors. However, 52 switched methods from their current LARCs method to another contraceptive method. The main method switched to were injectables though three opted for either implants or IUD. The most common removal reasons recorded were duration completed (39.6%) and opting for pregnancy (31.1%). Removal clients in the intervention study arm were generally older (69.5%), married (91.4%) and nulliparous (66.5%) as compared to the nonintervention study arm. (Table 4 )
Discussion
The data from our study contributes to the growing body of evidence [22] [23] that supports the underlying premise that when service providers are trained to counsel and offer LARCs in one location; LARCs uptake increases. In other words, our findings illustrate that young Ethiopian clients are interested in user independent contraceptive methods, consider these methods safe and appropriate when offered counseling and services by skilled YFS providers in one location. Furthermore, our study findings also substantively support the full access, full choice call to action articulated in the Global Consensus statement ‗Expanding Contraceptive Choice for Adolescents and Youth to Include LongActing Reversible Contraception 33 launched in November, 2015. Studies have documented different programmatic approaches with the goal of full access, full choice to meet women's reproductive health aspirations, reduce unmet need, and prevent unintended pregnancy and short inter-pregnancy intervals. Programmatic approaches such as the dedicated provider program in Zambia 22 or the CHOICE multi-faceted approach in St Louis, USA 34 , demonstrate that if young clients are given appropriate counseling, full access and free choice unencumbered by costs; LARCs uptake rises. Our study design, quasi-experimental with counterfactual nested in 20 YFS units supported by IFHP+ across two regions in Ethiopia, enabled us to demonstrate the ‗add value' of competencybased LARCs skill training in offering full access, full choice in the YFS unit. The salient finding that ‗for every 100 women who accepted LARCs in the non-intervention study arm, the number of women accepting LARCs in the intervention study arm rose from 70 (pre-intervention phase) to 130 women (post-intervention phase) illustrates the statistically significant ‗add value' of our programmatic approach. We acknowledge that a two week competency-based LARCs training alone will not convert a YFS provider to a LARCs champion, though will facilitate confidence and trust in offering LARCs at the YFS unit rather than referring to the main FP unit. Supportive supervision and demand generation in the intervention study arm are facets that might have also contributed to the ‗add value' outcome. Our non-significant retention training assessment study findings regarding LARCs knowledge and skills suggests that trainees adequately retained their LARCs knowledge and skills six months after the two week training period. Therefore, while these results might imply that the demand generation and supervisory support activities also contributed; we believe that all elements in our programmatic approach contributed to the ‗add value'; and not solely the full access, full choice offered at the YFS unit.
The demographic profile of LARCs acceptors show that many young women, regardless of their marital status, not only desire to delay their first birth but also opt for a highly effective contraceptive method when offered in a ‗safe' environment. Overall, while close to 80% of all LARCs adopters in both study arms were nulliparous; in the intervention study arm, the percentage rose from 71% (pre-intervention phase) to 83% (post-intervention phase). Our post- Our results show that more young people visited the YFS units to accept a contraceptive method overall; and, with respect to the intervention sites, to use more effective methods. The overall increase in the total number of new contraceptive acceptors in the post-intervention phase compared to the pre-intervention phase in either study arm might be attributed to the difference in the longer duration (8 months) for the post-intervention phase as compared to the preintervention phase (3 months). However, per month averages across intervention (preintervention=289; post-intervention=344) and nonintervention (pre-intervention = 165; post-Intervention = 176) arms belie the longer duration probable explanation. Consequently, while the longer duration might be proposed as a contributing factor, our growth rate results, and a growth rate percentage difference of 11% indicates not only an overall increase in FP acceptors in either study arm; but a greater proportion of new acceptors in the intervention arm as compared to the non-intervention arm. Secular trends, HEWs outreach activities, IFHP+ supported peer education activities in addition to youth seeking employment opportunities abroad or higher education are the more likely plausible explanations for the overall increase in FP acceptors in either study arms than the longer duration of the post-intervention period. We therefore believe that the growth rate percentage difference of 11% between the intervention and non-intervention arms indicates the positive influence of our intervention approach in encouraging more young people to visit the YFS unit and accept a FP method. Furthermore, the shift in the proportion of new acceptors to LARCs implies that the LARCs trained YFS providers enabled youth to accept more effective methods.
Unintended pregnancy, especially among young women using a short-acting method, frequently occur due to typical use failure rates reflecting incorrect or infrequent use rather than method failure per se. On the other hand, even though the medical literature is limited, 12-month continuation and satisfaction rates for LARCs remains high -68 -82% [35] [36] . While the objective of our study did not directly address continuation and satisfaction rates, we noted that none of the new LARCs acceptors discontinued during the eleven-month study period. LARCs removals were reported only among repeat users; most common reasons were to get pregnant or scheduled removals (duration completed); whereas implants (54.5%) and injectables (31.1%) were the favored method among the 470 switchers. We therefore suggest that, albeit indirectly, our study findings provide insight for continuation rates even among nulliparous adolescents.
The strengths of our study include a prospective quasi-experimental counterfactual study design, conducted under routine field conditions, data extracted from the FP service registers -operated within a larger ongoing YFS program. While these strengths are noteworthy in the context of testing a model that segues into effective and efficient programming and scaling up, there are inherent study limitations. These include a convenience purposive sampling, clinic randomization criteria based on quarterly FP service statistics, and an implementation science approach closely aligned with regional field operational requirements.
The convenience purposive regional selection sampling and clinic randomization may limit the generalizability of our study. The clinic selection criteria, based on the last quarterly FP service statistics, selected two clinics; both randomly allocated to the nonintervention study arm that we consider contributed to the skewed age and marital status between the intervention and non-intervention study arms. Informal discussions with our research assistants indicated that younger (< 20 years) unmarried women adopting LARCs match the employment behavior (employed in the Gulf countries as maids) of the respective clinic catchment population and is indicative of their reproductive aspirations for a user independent long-acting reversible contraceptive method while employed. As noted earlier, our results demonstrated statistically significant increase in LARCs uptake in the intervention arm as compared to the nonintervention arm.
However, if the random allocation had resulted in one unit allocated to the intervention arm and the second unit to the nonintervention arm, the skewed age and marital demographic characteristics might have been mitigated whereas the increase in LARCs uptake strengthened. We also noted that that there were differences in total number of new FP clients that attended any YFS unit each month as well as between individual units that we anticipated might be mitigated by our clinic randomization strategy. Our decision to opt for 10 YFS units per region was based on logistical convenience, feasibility and costs.
While our study findings have provided valuable insights to strengthening FP service delivery for youth to include offering LARCs at YFS units, we believe that our findings would have benefited from broadening the study scope to include client satisfaction exit interviews, continuation rates, and provider bias. Furthermore, our findings need to be validated in other developing countries as well as adequately funded robust cluster randomized trials. We suggest a 2X2 factorial design conforming with CONSORT guidelines including sample size calculations accounting for intra-cluster correlation coefficient, design effect and unequal cluster sizes (number of new family planning clients per month in each unit or between units) [37] [38] [39] . In conclusion, training YFS providers to offer quality counseling and provide all contraceptive methods including LARCs in a ‗one-stop shop' unit resulted in higher LARCs uptake for all sexually active young women; including those planning on delaying their first pregnancy in Ethiopia's Amhara and Tigray regions. In the short-term, we urge the Government of Ethiopia to adopt full access, full choice for youth irrespective of marital status or nulliparity by training all YFS providers to offer LARCs; and in the long-term include LARCs training in the national nursing and midwifery pre-service curricula in addition to YFS training. LARCs, the most effective reversible contraceptive method, must be available as a firstline option for all sexually active young women seeking to avoid an unintended pregnancy or delaying their first birth.
